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PROBLEM TO BE SOLVED: To prevent generation of cracks due to a thermal fatigue in a 
semiconductor module by a method wherein microscopic gaps are respectively formed between 
second metallic plates and insulating members on the peripheral parts of the second metallic plates 
bonded to the other surfaces of the insulating members. 

SOLUTION: A semiconductor chip side metallic thin plate 142 to correspond to a first metallic plate is 
bonded to an Insulating member 121 by an active metal bonding method or the like, and a metallic 
thin plate 143 for bonding an emitter electrode is provided on an insulating member 122 to mount the 
emitter electrode 151 on the thin plate 143. Base plate side metallic thin plates 145 and 146 to 
correspond to second metallic plates are respectively bonded to those members 121 and 122 by the 
active metal bonding method or the like, microscopic gaps 21 1 are formed between the peripheral part 
of the thin plate 145 and the member 121, and at the same time, microscopic gaps 212 are formed 
between the peripheral part of the thin plate 146 and the member 122. 
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±Mss^2(o^sm.<Dmmmz. ±mm2<7)^wsib±M 

^Lfz'm\cr>^mMizmm^tifz^m{i?.i-/r^ m/± 
titimum<r>mijcr>mi,zm^ Ltim 2 o^Ji«$rfii;t . 

±IESI 2 cO^JR^coif fflSPtc; . ±IESS 2 «0^a«i: ±15 

Sfil*«l. ife^4il*«2<7)V^■r^^!!?>tiBtt(?)¥^f^s 
-Wet ^ 3t {±±ma^g5W<7>3gS ± ►) i l*HIB t 

s J: d tcijam 2 co^jgifRSriatiTt i i: s an 

a— 

[00 0 1] 

=e=j:x-/u(r)mti,zm-& t «or* s . 

[0002] 

£i)iBJ-r-?.JtJ6<7)[l-C'^iO. mm^iZli, ^tSR (confer 
ence Record of the 1998 IEEE Industry Applications 
Conference, Vol. 2of3, pp. 1026-1030 ( (1998) 
SttT I GBT (InsulatedGate Bipolar Transist 
or) M-'7-*»f*:t i^*j.-;l^(^±ga5<Ol8r®aP&iaT'& 

[0 0 03] 0^*31. ^T. 1 llW^V-^f^^yy 

(r)~mX'h?> I GBT^-yr. 1 1 2t±yN"'7-^^*f- 
«y ycr,-mX'»> h^^:^-Y^-/ TX'h t. I G B 
«yTl 1 1 k^^>f :^-H^-yTl 1 2t\t. ^mzm 

mn(r)mm^m-^x\^h. \:Am<^m^nxii. igbt 

f--vni 1, ^'f::t-K^yri 1 2 Sr^S^LtyN'V 

[0 0 04] 1 2 0{4M^bT/1^5— "^A (AIN) . TlV 

(AI2O3) #*>^,^S^§p^tT'S)-S. IBOJiCu 
mti'h^j:h^mr>^-:^m:hh, 1 4 1 {i^k^tt 1 



2 0 ^zi^^^Kfzzvmti^htsh^-xmm^wM. i 

4 2{±<-:^:Kmmji«l 4 1 1 

2 o<7)Bfc«-^$ii/;!Cu^*>ii,^:i,^«:^>/rffll^ 

mwLX'h^ ,14 3 Ji^iiiasw 1 2 0 tf^^-r 5 -y 

1 5 1 ^rSXOfitt^/ii^cTDxS -y 

^WiX'hh. K~:^m^wMm A i . ¥^«cf-y 
rm^^WL 14 2, at^x 5 -y ^w&m^m^wMWi 

1 4 3 ^ifeiigPWl 2 0l3»-^-ri.t:{4. 

[ 0 0 0 5 1 X5 -y ^'^^^ffl^JB^ 1 4 3 

^i-/y°m±WMiA2bimm^ixx\^i.. 1 5 1 

{4x*-y^«S6. lS2\i^V^i>mMX'hi>. 161 

ji'^-xis 1 3 0 b^-xmm^^u 1 4 1 1 

-rSS-^W, 1 6 2J±I GBTf-vTl 1 1 k^^ftcf- 
•yrllffl^ja^l 4 2 1 ^gf^f 1 6 3\t^ 

^ ^- Hf- >yn 1 2 k^*^ -/rm±mMU 1 4 2 

k S^*f > 1 6 4{ix 5 -y rJ'mii 1 5 1 kx 

5 -y ^m^-^ffl^JR^ 1 4 3 fc ^^-^-r S^-^ff . 

1 6 5(i:3U-^':5'«fiil 5 2tf^'9~^W.^-yrm^ 
JTOr 1 4 2 1 Srfif-^-f l.g!-^«-C*)a . 1 6 1 

- 1 6 5 k LT . pili.{f^BB#*^fflV^^>ixS . 

[0006] 1 7 1(±I GBT^-yn 1 10±® (X 

^-/^m) k ^- H ^ -y n 1 2 ^«»wfc«^-r 

|.)ti6tC;J<y-r>f y^^§}fX5t'7>f-V. 17 214 1 GBT 
•f--yri 1 l<r)x$ y^fflkxS -y:J'«aSl 5 1 k*m 
%mz^-fhfz>sb<DV-^^Xhh. V-i^l7 1. 1 
7 2{4Mi.tfAl^Au^*»/i,55ra feiOTftS. 
[0007] I GBT^>yTl 1 lOT® (31^:^'^ 
B) {±. 16 2. -y T«^JS^«K 1 4 

2. fif^*tl 6 S^rH-LXaU^^m&l 52tm3m 
l,zW^-^tlX\>^h. 180{4IGBT^<yri 11, 

■i^~Y^"/ri 1 2^mi-thfz>^<7)^-^xh?> . 

1 9 0{4ir-x 1 8 0<?>F*l^tiiA§ix5ti^l> rJi^y/U 

mco^mi^X'hh, 

[0 0 08] @5T(4, -'tV-^**^>yrkxS-y;? 

1:^1 5 1 lim-cnmmmti 2 o±tc:2>.6*^ 
wi 2 o^^mLxmizm'rxmm-i>zbhhh. 

[0 0 09] ^^l,Z. '7'f^l7 2(4x5.y^!'«S^-^ 

ffl^js^ 1 4 3 ^:fr$-r(c, X 5 -y i<^m& isnzm 

^y-<^;Kyx^V7'§tL^ikt*)-?.. iTt, 

15 2 tCOl-^T i. , *ffi««?k UTMHtCCu^** 
^^?.:AJRjf=K^«-^L/iM'fbT;P-S-^i^ (AIN) , 
T;\^^i- (AI2O3) ^*-^,^Si^M^«2:;SiJtcg{t, 
<!0^e^(=:3U^^mffil 5 2S:#f^L. ^*f--y 

\,zi.h'7^^T¥.>'r^ y^X'fi'jXi.i:^'^. 

[0010] f<'7-^mw=^i^^-)vumm\.z[i, 
-sma^^^/ym^x. «^«i 62, 1 & 3. 
wi--^y'm±mi^ 14 2. ^mm^i 2 0 . ^-xwl 
m^mmL 141, 1 6 1 ^iiLt , '^-x 
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[0011] t.fz. ^-xm. 130 S#:*5Jfcl^^tES-^r 
$>S I GBT^-yTl 1 1, t-fdit-f^-^-y-^v^X 

[00 12] 

yN"r7-^f*:^:i''jL-;WTii. iffii^tt 1 2 0 i; tT. 
fl»Ji.lfS-fkr/l^S-'!7A (AIN) . T/t-S-^- (AI2O3) # 

MS®ifcf±4~7 X 1 0-6 ( IZ-C) Xhh, ^ti. < 

1 3 0 i; LT. mumifim^^hti. fflcoiaiKsg 

^^ti 1 7 X 1 0-« ( l/'C) T'fc?.. «s^«l 2 0 

conmizm^^ti^^m-Mizti. mta. mtt:iiT 

JV^-^M. (Wm^mtij^2 4XlO-^ ( 1/-C) ) 
fc^, SJ^-fkCfPdlSSS&tXJDaStiiieMiSiJWl 2 0*:: 

[00 13] Ltiti^-ox. f•^^-^m»=ti^:l.-^\^mm 

W;tJfS«a*>^>*>?l 0 0'CtX'(r)m& 
^i6*^±tS*^\ COtSlfiSg|5*fl2 0i:'<.-X«ei 
3 0{7)|ftP56«??tc7)ilCi-|,^:ft (^tA-r^;^) 3&*fif-& 
?tl 6 Itcfl^-t-i.. 

[00 14] ifOJt*^, >"?v-^fi|sti^'i-;l'COS£i!l 
^^aii^i^ 0 L J: 1 6 1 tcSft^^lc J; S 1^ 

-;l-CO I G B <y r 1 1 1 Hf-y T 1 

1 2^r^•c7)/^°'7-^«^^5^g^*-^>'<.-X:Kl 3 0iT<0 

[0015] 3|s^BJ{±±iec7) i 

mmt,z^:^-^ier>m.m±x^ t^miif^=ei^'^-^\^i: 
[00 16] tfz. m-^m^mm^tt^^bizx-^x . 

tt::b^<mMtzSSL'OWcoZb ii^v^ &¥ic#:^: i^' * 
[00 173 



i^:i.-Mi, mMti. ^ms^n<^-yj(^m>>zm^Lfz 
mi<^±mnzmmtif::.^mm^'/r^ m^mmm 

<r)m-i3(omi,zm'^Lfzm2cr,^mm^mt. m2^±m 
m'<-:^mzm-^m^m^^xi^'^hio ^zmmttz 
^^f^^i^'i-MwiJt^T. m2co^ms.'^mm.mz. 

[0018] c:<7)5&Baic^^¥^*^>''jL-;Wi. 

m. mm^<r)-':f3<mizm^Lt:^iff>^mm 
m^tLfz^mHi^-y-r. Rz/mm^ttcomucomizm^ 

LJtm2cO^JR:^Srfii;t. m2<7)^JB«&'<.-X«tC« 
-^WSrfflv^TS-^-r-S. J: -3 l,zmmLfz^i^^i^jL-;l' 

cijv^T. ii2<o^«<ojSjagpt=. m2<^^e«i:± 
h<nxh^> 

[0019] Clco^gHHt^^if^flc^ i^A-zWi, 112 

<7)±mLizii\.^x . ^-yMi:.^-^-thm<^mm.mz'^ 

[0020] ^W^BBlc^&^l^f*:* i^'jL-;Hi. IB2 
^SCWcoSg® i 0 i. l*HiI t ^ S J: d fclg 2 (O^mL^ 
[0021 ] 

[^B^^^Sicofl^®] Slttiomi . OT^^i^v^T^±. 
y<y-^*^«yri:LT I GBTf-vri 1 It^^-^ 
^^--K^-yr 1 1 2f:»fflV^^^tv-^l^«c*i^'a-;U 

txiiiBH-r-s . E 1 imm<mm i i 
ivn^^^ffMsmx-h s . 

[0022] Elt^fcUT. 1 1 1 MJ^^TP-a^m^^-yy 
<r>--mX'hi> I GBT-f--yr. l l 2^^^^^-^^.^ 

•yro-0ijr*s3^>f 3f-Hf"-/rx-*s. igbt^- 

•yri 1 1 b^^^-Y^-yri \ 2h\t. m.%mi.zm 
mA(r)m^xmm^x\>-^h. 121.1 2 2«i^gpt>r 

T'i>0, ^^«l 21. 1 2 2ti:, mx.>.t. mitTf\^ 
(AlN) . ttzliTfUi-r (AI2O3) mi}>t>^j:& 

hcox'hh, i3 0ii±mm<r)^-:^WiX'h*). mtii 
[00231 14 2immm 121 tstt^s^-^a 
^mw^ -y -rm^mmMxh 0 , 4^*^ -y rm^ 

^14 2liWI;t{fCu^*»^.^r?.t><0T*>S. 14 3(S 
ie^« 12 2 tf^f 5 ■/ ^«fii 1 5 1 $rBX 

tts:^ctf5c^x 5 •/ i^mmm^m^mmx'h 0 , ^mi^ 

■?--yr{ffl^«^14 2i:{±«^SiXTV^S. xS-y^' 

^3^^^^iKf3«ti 4 3». mi-ii. tmmti 2 2 

*^^^^i>cr)X'h^. 14 5, 1 4 6{i, ^iggPl^l 2 
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I. 12 2 izmt^mm-^m'^\smm-^mi>zx ots-^ 
0 . K-xwm^mwm 145, 1 4 e imincymij^ 

Jo^rl. t> (OT^S> . 1 5 1 14x s >y ^mMTh h . 
[0 0 24] 1 6 2{±IGBTf--yn 1 1 h^^ftf- 

^it-Yf-Wl 12i:^«s^-/r«:^SaPIS14 2 

t^^-^-rSS^W. 1 6 4{iJ:5 -/^«Sgl 5 1 kx 
5 -y ^ 14 3k S:^-&-ri.S-&«. 

I 6 5«<-X)Kl 3 0 k'^-Xi^li^i^^l 4 5 k 
&«-^-rS«-^W. 1 6 6{i;'<.->t.« 1 3 0 k<-X« 

ffli^JS^ 14 6k ^m-^-thm^i^hh . s-^*t 1 
6 2-1 6 6k LT. mnm^mmfj^m^-^i^ti^. 

[0 0 2 5] 17 l{±IGBTf-yn 1 1C0±B (X 

5 -y M) k rJ-W •/ ri 1 2 k ^^Slfl'^tc^ 

•thfcihcriTtiy'r 4 yi^^titiv^ "V. i 7 3liy-Y:t 
-b'^-/ri 12kx5-/^'^l 5 1 k5&1gS^Wfc« 
^■r&;ty)iO'7>f^T-$>&, y-^^l?^ 173{±M 

I I icorm iziv^i^m) ti, ■n\^i^ifmm. 

[0026] 2 0 Hi«^^*n6 5cO^SPt=;^aiL5t7 

-(i^'/hmm. 2 0 2 jis-^w 16 6 coi'hgpt^^aj Lti 

y^V'/ VmmX'hh. 2 11 fiJfeM^W 1 2 1 k'^.- 

coftifi) k^0la^::S^t^.i^7t:m/J^^Pt. 2 1 2imm^ 
W 1 2 2 k '<.-;^«:^]R^^ 14 6 O^fflgP ( m t 

[0027] ^^mi,zm-^$tix\.^^^^(D^mm^ 
mmumm^ttcmm&mwizm^-^m k ^: 0 , i^i^ 

tJ«0|gi^fmk'^-X«c7)^fLktfOlgtcj:'9, 
[0028] >'NV-¥«»^>''j.-;l^S0^1»k<?jJ:S-*« 

oig-rcikT'. mi:^ {mwr^) tzx^mmm 
[0029] :i^m<mmcr)^^'7-^i^=e'J:^~)\^ 

ii. m^m2 11.21 2 $rg(t?tcOT\ WiA-^m.2 

II. 212 fc:eg1-Sfi5Bif«0'^-x«i!J^S^m 1 4 
5. 14 6<±, iffi3igC«12 1, 1 2 2t::«-^S<x^< 

^ 0 . ia^-fktc k i. ^ 3 mmsLX/^m^i^^!Mt^^ 1 2 
1. 1 2 2i.zsm$titzb^<. <-xm.m^swR 

14 5, 14 6<7)«li53fif^itT-;yiS ^ . L/i*i-:>T , 7 
-( V V 2 0 1, 2 0 2 \.zWE-fhmin (^lA^ 



^) SrteMt--Sik*^-C'#-l., 

[0 03 0] IGBT^yT"! 1 l^/it±^-^:t-F^ 
•yri 1 2i-£}i<nn'7-^^^-yT\ZiiVfh^^1t. 
mi-ki,<^hfzth\.z\t,^mm\2\. 12 2tfOM 

n(r>^mmu i.^^^-v-r'm.wmWiiA 2, xs .y 
14 3. '^-x 1 4 

5. 146) . S.l^>^-X«13 0kLt:. ^Rlf^ 
[0031 ] '<.-x«^j|!l^«^ 1 45.14 

6<0W!|Sfk<-Xlgl 3 0<^*f«k^|iI-O*?^k-rtL 

(f, ±iat7)*eiggp« 1 2 itc^$ixTv^tfv^st/rat 

2 1 1 tCfir«-ri.<-X:^i!l^Bfl« 1 4 5 k'^.-X^ 
1 3 0kSrS-&L.t:i.^?.Sf^«l 6 ^<n^%\,zWE:^h 

fftjE* (i»t>-^';» . mf. ±ieio$eiigi5*fi 2 2tcm 

^$^iT<-^^v«/hrafEi2 1 2t;fi«t- -l.'<.-XM:# 

1 4 6 k^-xat 1 3 0 k tT 
1 6 6<:o«l5^tcfg±-r5I^JS::>j 3&«®iS$ix 
^..Iktc^l.. 

[003 2 1 ^COiat. 7-fl^>yhS®2 0 1. 2 0 

J; & »^3&«^^ LT . mtit*^'JiJp-r I. ^ k S- 155 
itT# I. „ t,tz. y NV-^^*^ -y rw^JUi I G B 
T-J^-yTl 1 Ik^-f :t-H-f->yri 12kT:'(S^jI; 

ifWi'o. $^>fc. I GBT-f-^yri 1 irt. 

lA-f (rymL\±y < V -y haB2 0 1,20 2cO{aS 

[0033] ^cTjiti^, m>'hraP«2 11,21 2{i'<,- 
Xmi^^W^ 14 5, 146 cO^HtCiStt -1. .1 k t J) 

fxtf, iiye^i (ife?>-r^?^) *>':»c^ < 7 >f i^-y b*®2 0 

1, 2 0 2K:S«K^fcJ:i.^*«li6*L^v^k^;t<i>ix 

mUi. «-^«l 6 5,1 6 6^7)^g|5tcl6(t:^.: 

0 , ^.-TMm^mnw, 14 5, 146 co3aic»oTi£ 

ftfcO LT , '<:-X«?{!I^JS^l 4 5,14 6c7)®ffl 
[0034] ^■^M(rsmm\,zi. |>»aJi. «-&tt<0A 

i^ln;*^Ji1i[rr i k $-R&±-r s coic!»tc*^T-$>§ o 
[0035] 01X-{4, xs-y^-mfisi 5 IffllCtm/h 
ISI®2 1 2 ^i$ttTV^5*«. ffiiSSWl 2 2 tfi^A 

i6, m/h^Pfi2 1 1 tm^'0W\^m^.2 1 2 SriStt^irV^ 
ikt^>0#'5.. 

[0036] ifz. X 5 .y ^-ftffi 151 li^imm 1 2 
2±(C, yN-V-^f*:^-yr{±^iHfeg|5Wl 2 l±(cfc|> 
*^ ll-(^*eig5gp«±-Ci«^-r&c:k i/i, V 
1 7 3 ttx5 «/^m^-&fflifeiK^Sr:fr$Tt. 
x5 y ^-fliffii 5 1 izm^V'^'^niyT''! v^^nsc: 

kt$)S. 
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[00 37] :iti(3cr)zbii. lISLTV^^v^*^3lx-i? 

5 2tco(,^Tt|il^fib5, ^-^S 
1 3 0l=«t-CffiS$n;tb-hi^y^' (ElSriirr) i 

m'Ttc 0 , '^-^is 1 3 0 g«ciss!i^ig&^r-rs«B£ 

[0 0 3 8] mm(omm2. m2immcr>mm.2<,zj::h 
mnzw<v-^miiii-yyi:fs&Lx\>^^±wu<7>m 
[0 0 39] Htcfcv^T. mikm—coif-^inttzij 

con. m-±tdiZtHziS'M^i>i,<7)X'hK> . 14 7li 

m2(r>^ws.iziis^'th^-^mm^mmm.. 22 m 
^-xwm^jmwi I Alt mmn i2it tm^x. 

X^^^x^^n^-^W-Xht, ^%m-^^2 2\\,zti\^X\i. 

^-xwm^immrA ikwrn^i 2 1 timmL 

SsT-ji, mmMi2 icommM mx.i£. mmmf 
*<o#jfi) x'^-xma^mm 1 4 itMm-t&u^t 

[ 0 0 4 0 ] ^rfc . m^<omm 1 <r)mmx'm^^rcm 1 -c 

^ LT V ^saPrW-S:^^ LTUiBH-r S/S'ttTS 0 & /itf) . 
T<OatCtJV^T{±. '7>f-Vl 7 1. 1 7 S'^XS •y^J'm 

[0041] ^m'kU2 2 1 ^m'T^izii. mx.li. vs 

tt^«^&T{±*eSbg|5«l 2 1<7)^S-C«±^< . 
■i^2 2 1 tcffla-tsai4i-^l^v^yt:iteiSaJ«l 2 1 <0S 

[0042] CK^i^t::, ^^JSf^2 2 iSr^ttSClfc 

■c. <-xwi.m^mmR 1 4 7 fci^i^w 1 2 1 i:*^^ 
■^■^rLX\^^\,^<nx\ im'^^2 2ii}^^mmtx'<r>^ 
-xmfm^mLi4 ^^mti 2 n^^i^^^ 

ilh:itii^\'\ :LtHzX-:,X. ^^8^^952 2 1 Sr^tt 

tiK-xmm±mnm.i 4 5<y)is.mi,zi3i'f^^-xm.i 

[0043] ^ti. Il2r(i, 1 4 

7<i, ^iSgWl 2 l(^^m^i^li^iiiLX\^6i}K l± 

[ 0 0 4 4 ] 47t , 2 2 1 IcfeV^T , m^l±^ 

ixTi^^v^*«Syi!l!tTV^&J^-^Wi. M^«l 2 1*> 



*<t:'^i.c7)-c\ mitK^A^^<-tmmi)^^(>izmt 
I.. 

[0045] ^^-^IHS 2 2 1 1 4 

7co-^mi,zm.if6zti>Sitni. mur^) tt^ 

■k^<y^u-y h«ffi 2 0 1 ti^jgs^t: i 

W1rfz 0 . <-XfiCffl!l^g#K 1 4 7coafci&-^T^ 

(tit •? fc . ^-xum^wmm. 147 cojsfflgpco-su 
( gftiA-f ^ ) ^®jg-r s c i: usass^t J: S 1^*^ 
[0046] mmmm. 3.03 fs^Mioj^si 3 w w 

X'hh. mi.zii\^X. lai i:|5|-c0flF^$rftLf^t,i0{± 
i5|-Sfv:{i::*ttcffiat- l.t<OT^0. 14 8«||2«7) 

±mmzmmtt^-xim±wmm. 231. 232 

l^a^^iSft-C, '^-aM^a^l 4 8<04>*gEJ: 

0 i> Ja2ia5<7)Jj;^i2r»< L/S'<-XM#M»«^ 1 4 8 

^o^ragp. 2 3 3\m^M 1 6 5 <?)4'rt^raai52 3 1 

tMjEt!tJl^g|5. 2 3 4««-^Wl 6 5i7)4'Tt>5«l*I 
ai2 3 2tC^*J«JL/ilf^SI5. 20 3, 2 0 4{ii^^*fl 
6 5 cOi'HSStcSSai L7t 7 -f >y h «ffiT*> S . 

[ 0 0 4 7 ] «aji.{±\ ^-xwrn^wM lA8\,m 

0 . 5 mmmTi7)il^T'$>l.*^. 2 3 1. 2 3 2 

CO^^JiO. lmm*>iJ>0. 2mmg]K$^>tC^<m 
l^flTV^^. . ^-XUmmmrn. 1 4 ScO^hmt:^!*! 
SP2 3 l^gltS^tT. »^gE2 3 ItcMjEELT^- 
XM 1 3 0 i;g?-^LT >.^S{±^^t'^^OM-^« 1 6 5 «±iS 
I*lffl52 3 3 *J^^L, Ji[|^a52 3 StOi'HSt^^ffiLJtas 
-f U >y h*B2 0 3T*)S . ^-XSfflB^JKifM 

1 4 Si^i'f-jggptc^l^lgP 2 3 2 S:S(ti> ^ i: "C, 

2 3 2tcMJ55LT'<-;^«l 3 0 ^:^LT\,^2.{±^;t' 
^m^m 6 5{±Ji:i*lS52 3 4 StJI^bSL. J5l*lllP2 3 
A<r>9V^\CU}iil.ti^^y >f U <y h*® 2 0 4T*> 

[0048] ^« 1 6 5 {=5^'ri.?»JE:J3 (l?&tA-r 

^) «±, ^-^wi 6 5^;?$*wv^{jfc'iKjS-r-s.coT', 

7-f P-y h^ffl203, 2 0 4cO«$S:s<-ri.^i:T' 
^jN§<^i.. »I*1SK2 3 ltCj:oTJfl*IiaJ2 3 3=&?gBK 
Lf^"?. ^1^952 3 2tJ;-5Tmi^g|523 4&}^«L^c 
Oi-i.ii:-C\ JgMgPWl 2 l(3^-^$n./i'<.-xM 
^M»:K 14 8 t ^-X^ 1 3 0 t COfflSO^^JBilt; 

(mm 1 St/ 2 IcJ^ LT -Sit A'ff 
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[0049] n^^2 3 lZlt/J?^aJ2 3 3 , m/izM 
rags 2 3 2 atXlSraSB 2 3 4 {i , <-X«ffly^m»>K 1 

tl^iz^<y-iUyhmm203. 2 04C#!9g^{Cj;S 

6 5 <OftaJ(cSftt 0 , '<.-;^«lfl!^M^ 1 4 8 oia 

izm-} xmff^ 0 UT . <~xm.m^mms. 1 4 s <os 
[0050] m^m<7mm.mici:h'mii. m^mcon 

wm.i:^mm-h z t ^m±-t^(r>izmz^z'h s . 

[0051] m&cr>im4 . ®4 {±*:5|BJ<0||1(6<0?^ 
240. 2 4 Him2<^)^S«?t=fflS-rS'<.-XflK 

w^E^ 14 9 cr^mm.mziiL'st^^mx'hi, . ^gM 

2 4 OJiJfigbggWl 2 lc7)4SMt-SfcL.. Sgffi24 Hi 

tmu^i 2icr>mmi'oi>fHmi,z(mtx\>^^, 

[0052] HRfcl. ^N-'?-^*^ v-'i-zl-Tti. H 
4<^i|i#*^ y7-i!l^JB^«^l 4 2«0±ICI GBT^./ 
ri 1 l-^;5^-^Jf-K^-yTl 1 2^««itffl(50^N-V- 
^flJ^-yrd%iS«mi 2 It^Sil. U3{i>t. « 
iltco^S^W 1 2 1 1 6 5fc: <fc oT^-X^ 1 

3 0l,zm^^tlhZti!)^^\,\ 

[0053] ^'<v~^i^^i^:t.->i'ff)/mitcr>t:iblz 

lis mmam 121, jirx'<-x«fli^s#K 1 4 9 

•c, Mmmi 2 nzi^^iih^-^m.m±imm.i 

4 9iDSs*^ iffiiswri 2 io^gMfc^rf4*> (as 
S2 4 0 ) . * /caffi^W 1 2 1 cosSffi j: 0 i> ^mi,z 

mzt'^xmm^m^bKi:^. 

[0054] tt:. miSl^mi2 l<^)ffi(Sfc^$*i.T 
« 1 4 2{i. — 0 . 5mmOT«0»i^T'2>S 

[0055] 04£O J: p:5r<SfigT{i, 

m^lSimU 1 4 9 cOSigBDJ&iieStM^J 1 2 1 0«H*»4>{i 

»a}LT{i(-^^v^?t46, '^-:^«{i^JR^)Kl4 9^^ 
-7 rW^MjSS 1 4 2 t ^ ^ t ^ < , 

[0056] 

[0057] . *eS«B5ff<0-:frcOiBfcS-& Lti 

mi(r)^m^izmu^tifz^i^^-yr. mtmmti 
<7)m:fj(7)mizm^Lfcm2<7)-&m'siimt. ^20^ 



^fjfj^r^-'jL-ywcfcuT, m2cr)^m^<Dmm.mi'Z^ 
m2cr)^mmtim^Uk<^mzm4^mm^^-rtzt 

^hcDx\ m&mzj:^-s3iim^\.x. fmscifima 
'thzk^m±x^^, 

[0 0 58] m2cr,^jmsi(r>mmmz. 1120^ 

mmb±mimsi^b comz^m-^^^r^-t^ z t c i 
0. {mu-r^) i:&mx^t 

[0059] tfz. m2cr,±WMI,Z}5\,^X . ^-XUt 

m^'thm<r)^m.mzmM^mifxm< Lr^ztizj: 
0, m^mzm.'t^miij (m^-r^) iri&mx-^i, 
<ox\ ^^izx^-^m^^Lx. mmn.i3<imfr?> 
zb^mzm±x^:^, 

[ 0 0 6 0 ] s ^>tc. f^2co^mu<^mm^<imtS!.tt(7) 
ttiimmu<7msJ:'oi>f^mb 

^tJ:oizm2cr,^mUt:^iftiZbl,zX'0. mv-^ 

mi^'ii'j^-ii^co^mmzb r>x^mx\ ^^tcixoa 
im 1 ] iisfi<;omi 1 (o^'i'7-^^i^^i^^-)i'i:m 

BMt?>tiibff)mX'$)t . 

[ s 2 ] ^ificom^ 2 co-'tv-^ttc^ -/ps^iji 

[03] mmcomm s tfo^-^v-^t^s^s^i^'i-yi^^si 

[04] mm<:omm4<7)/^'p-¥mf^=t>'j^-/i'^m. 
BM-t^fzufxomx'hi. 

1 1 1 : I GBTf--yr 112::?'-^^- 

12 1. 12 2: immt 130: '^-XtK 

14 1: ^-xm.m^S^ 14 2: ^i^s^ 

1 4 3 : X 5 -y f'^m^m^mmm 
14 5-149: K~xmfm^m 

1 5 1 : xS-y^J'llfli 152:31^^':$' 

161-166:«^*f 171-173: 

18 0: dr-X 190: 

201 -2 04:7^1^ -y h«M 2 11. 2 12: 

2 2 1: ^^^^g|5 2 3 1 . 2 3 2: 
233. 234 :JjraSP 240.241: 
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